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Japanese Utility Model Application Laid-open No. 1-173614(1989) 

(57) Scope of Claim for Utility Model Registration 

A vehicle traveling azimuth detection apparatus for 
dividing a geomagnetic component detected by a geomagnetic 
sensor into bidirectional components orthogonal to each other 
on a horizontal plane, and detecting a traveling azimuth of a 
vehicle, based upon a direction oriented to coordinate 
positions indicated by both of the geomagnetic components from 
a center coordinate value of an output circle in which the 
coordinate positions are to be included, said apparatus 
characterized by comprising: 

gyroscopic traveling azimuth change quantity detection 
means for detecting a traveling azimuth change quantity by means 
of a gyroscopic sensor; 

magnetic-field environment discrimination means for 
obtaining a difference between an output point movement 
quantity detected by the geomagnetic sensor on the output circle 
and an output point movement quantity detected by the gyroscopic 
sensor, and then, discriminating appropriateness of an ambient 
magnetic field environment based upon the movement quantity 
difference; 

sampling data count calculation means for calculating a 
sampling data count of a geomagnetic sensor output value, based 
upon the discriminated magnetic field environment; 

average value data storage means for storing average 
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value data on the sampling data over a plurality of points; 

center point candidate value calculation means for 
calculating a center point candidate value of the output circle, 
based upon average value data on two points selected from 
average value data on the plurality of the stored points; 

center point candidate value calculation precision 
computation means for computing calculation precision of the 
computed center point candidate value; and 

center point correction means for correcting a center 
point between a conventional output circle center point and the 
calculated center point candidate value, based upon the 
computed center point candidate value calculation precision. 
Brief Description of the Drawings 

Fig. 1 is a view corresponding to the claim of the present 

invention; 

Fig. 2 is a block diagram showing a basic configuration 
of equipment of an embodiment to which the present invention 
is applied; 

Fig. 3 is a general flowchart illustrating operational 
procedures according to the equipment of the embodiment; 

Fig. 4 is a flowchart illustrating operational 
procedures for azimuth position computation interrupt 
processing; 

Fig. 5 is a flowchart illustrating operational procedures 
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for distance detection interrupt processing; 

Fig. 6 is an illustrative view of an output point movement 
quantity detected by a geomagnetic sensor and an output point 
movement quantity detected by a gyroscopic sensor; 

Fig. 7 is an illustrative view of computation of a minimum 
sampling data count; 

Fig. 8 is an illustrative view of a reference variable 

Er; 

Fig. 9 is an illustrative view of a reference variable 

Eg; 

Fig. 10 is an illustrative view of a reference variable 

Et; 

Fig. 11 is an illustrative view of an output point 
candidate value detection operation; 

Fig. 12 is an illustrative view of a center point 
correction operation based upon calculation precision; 

Fig. 13 is an illustrative view of a combination of average 
value data pushed into a stack area B; and 

Fig. 14 is an illustrative view of a case in which common 
average value data is used at the time of previous processing 
and at the time of current processing. 
1... Distance sensor 
2... Geomagnetic sensor 
3... Gyroscopic sensor 
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4 . . . Controller 
5... Display unit 
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Fig. 1 



» i 0 



* WO* 



T 



T 



r 



r 



— > — 



T 



T 



a: Gyroscopic traveling azimuth change quantity detection means 

b: Magnetic field environment discrimination means 

c: Sampling data count calculation means 

d: Average value data storage means 

e: Center point candidate value calculation means 

f: Center point candidate calculation precision computation 

means 

g: Center point correction means 



Fig. 2 
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1: Distance sensor 



2: Geomagnetic sensor 
3: Gyroscopic sensor 



4 : Controller 



5: Display unit 
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Fig. 3 
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A: Start 

100: Perform initialization processing 

* 

102: Perform current position setting 

104: Perform current position and map display 

106: Perform interrupt permission 

108: Perform distance detection interrupt processing 

110: Perform azimuth position computation interruption 

processing 

112: Current position moved? 

114: Perform current position and map display 
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Fig. 4 (a) 
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A: Perform azimuth position computation interrupt processing 
B: To be interrupted by AT 

200: Read VX, VY, and W G from AD converter 
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Fig. 4 (b) 
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214: Traveling in straight line? 
216: Push (VX, VY) in stack area A 
218: Is data present in stack area A? 



220: Calculate value of N^n according to /? from graph 
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222: Sample data count in stack area A < M^n 

224: Obtain ( vx, vy ) which is average value of (VX, VY) from data 
included in stack area A 



226 



Push ( vx, vy ) , 9 G , and time T in stack area B 



228: Clear stack area A 



Fig. 4 (c) 
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230: Data accumulated in stack area B? 

232: Extract two sets of data from stack area B and define vXi vy, , 

e G ,Ti, vx 2 ,vy 2 , e G , t 2 . 

234 : Calculate CX k/ CY k from ( ( vx, vy, ) , ( vx 2 , vy 2 ) , 9 G 2 - ©ci and output 

circle; and a condition that radium is constant 
236: (Calculated output circle radius) 
238: Calculate calculation precision R 0 

244: Have all items of data included in stack area B been used 
Fig. 5 
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A: Perform distance detection interrupt processing 



B: To be detected per travel distance Ad 



C: Perform interrupt return 
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Fig. 6 
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Fig. 8 




A: Calculated output circle radius 
B: 300 M g or equivalent 
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Fig. 9 
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Fig. 11 
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A: Output point 2 (vx 2 ,vy 2 ) 



B: Output point 1 ( vx, vy, ) 
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Fig. 12 



Fig. 14 
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A: To be used at N-th time 



B: To be used at N+2-th time 



C: Data flow 



D: To be used at N+l-th time 
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